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We have demonstrated in the past that the aldition of
seleded ceramic particles to pdy(ethylene oxide), PEO-
based membranes leads to the formation of
nanocomposite polymer electrolytes having improved
eledrochemical and physicd properties.>. Among these
figure the stabilizaion of the Li metal interface the
enhancement of the overall ionic conductivity and,
particularly, of the lithium ion transference number.
These feaures increase the interest of the nanocompaosite
polymer eledrolytes as preferred separators for reliable
and versatile lithium polymer batteries. Indeed, the
stabili zation of Li interface is expeded to favor long
cyclability and the enhancement in conductivity and in
Li transference number are epeded to alow wide
temperature operation ranges and high power cgpabiliti es,
respedively.

In this work we @nfirm the pradicd relevance of the
nanocomposite dedrolytes by demonstrating their
influence in assuring high performance to related
rechargeale lithium poymer batteries. Examples are
batteries formed by combining the lithium metal anode
with suitable cahodes, such as LiMn;Og* and LiFePO,.>®
Figure 1 shows the cycling response of a Li /PEO-
nanocompasite/ LiMnyOg cdl at 70 °C.” . The result show
that the cdl cycles quite satisfacorily at a high rate & a
temperature value where common Li polymer batteries
have difficulties to operate (PEO crystallizes around
70°C), this clealy being aswciated to the enhanced
conductivity of the nanocomposite dedrolyte.

Figure 2 shows the polarization curve & 105 °C of a
semnd type of the cdls tested in our laboratory, i.e. the
Li/PEO-nanocomposite/ LiFePO, cdl. 8. To be noticed
that this cdl can sustain current rates up to about 2C
before reating concentration polarizaion limits. The
current levels associated to these rates are far beyond the
limiting values reported for conventional Li polymer
batteries, this being associated to the enhanced lithium
transference number of the nanocompasite dedrolyte.
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Figure 1. Cycling resporse of Li / P(EO),oLiCF3SOs+ 10
w/o Al,Oz / CatodoLiMn;Og, battery at 70 °C and at C/5.
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Figure 2. Polarisation curve of the Li/(PEO),, LiCF;SO3
+10w/w Al,O4/LiFePO, battery at 105°C. To be noticed
that the cdl can operate up to a 2C rate before reading
concentration polarisation limits, this feaure being
asciated to the enhanced value of the Li* transference
number of the nano-composite polymer eledrolyte.



